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L INTRODUCTION

The 115 Environmental Protection Ageacy/Office of Pesticide Programs (EPAJORFT)
is responsible for protecting human and envitonmental health from unreasonable risk due
to pesticide exposure. Monitoring efforts carried out during the last decade have shows that
the nation’s ground water can become contaminated with pesticides, particularly in arcas
with high pesticide use and wulnersble aguifers. Therefore, OPP has taken a strong
preventive approach to the protection of this valuable resource, Regulatory activities bave

evolved to include, #s 4 condition of registration or re-registration, a more rigorous

evaluation of a pesticide’s potential 1o reach ground water, OPP has also formed strong
partnerships with other federal and state agencies responsible for various aspects of gropnd.
water protection,

The Pesticides in Ground Water Database (POWDB) was created 1o provide & more
somplete picture of ground-water monitoring for pesticides in the Tlnited Siafes. ftis a
collection of ground-waver monitoring studies conducted by federal, state and local
governments, the pesticide industry and private institutions, Tt consists of monitoring data
and anxdligry information in both compuerized and hard-copy form. This report, Pesticides
in Ground Water Database - A Compilation of Monitoring Stadies: 1971 - 1991, was prepared
to sunsmarize and share the results of the stadies in the PGWDE. T consists of 11 volumes:
& Mational Susvmary and ten BPA regional sermmaries. Bach volumes provides a detailed
deseription of the computerized POWDE and a gaide to reading and interpreting the data.
The data are presented as roaps, graphs and iables,

Fhese date are extremely valusble, but must be Interpreted carefully. In genersl, the
BPGWIIB provides an overview of the ground-water monitoring efforts for pesticides in the
United States, the pesticides that are being found in the pation’s ground water, and the
sreas of the country that appear to be vulnerable 1o pestivide contarnination.

When viewed as a whole, it might appear the data gathered for this repott are
representative of the United States and/for of general drinking water guality. This is not
necessarily the case. For example, many studies included sampling of aquifers that supply
drinking water, bowever these samples were usually taken st the well, not a1 the couswmer’s
tap. ‘Therefore, conclusions concerning finished water can ooly be drawn by careful
examination of the data on a study by study basis, In addition, ground-water monitoring
programs vary widely in sampling Intensity and design’ from state to state. Not surprisingly,
the states that sampled the grestest mumber of wells were often those that found the
greatest munber of contamninated wells, This should not be misconstrued to mean that the
grownd water in these shites is more comaminated than that of other states, or that all
ground water in these states is comaminated. On the contrary, an sctive, supported
sampling program generafly indicates a Bigh regard for ground-water guality,

Qv-1
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The database and this report are the result of the efforts of g great many individuals,
significant among whom are the state officialy and principal investipsiors who gave
generoysly of their time o provide OFF with informetion concerning their work, T
publishing this report, OPF intends not only to provide dats, but also to identify points of
contast, in order fo share expertise among those respomsible for the protection of the
natlot's ground-waber Tesources.

To meke this information available to as many decision makers in state and oiher
federal apencies us possible, the compuierived portion of the PGWDEB will become a part
of the Pesticide Information Network (PIN). The PIN is a computerized coliection of files
that eontain pesticide monitoring and reguliatory information. The PIN functions moch like
a PC-PC bulletin board and ean be accessed by anyone with 3 compurer and g modem. The
PIN is currently undergoing an expansion that will allow new types of information to be
included and increass the mumber of sirmltaneous vsers. The new PIN will be available fn
1993 and will contain the PGWDB, environmental fate chemical/physical pasameters for
pesticides, pesticide regulatory information (Restricted Use, Special Review, canceled and
suspended) and a certification and training hibliography.

Il. THE ROLE OF PESTICIDE MONITORING

The Pederal Insecticide, Fungicide, and Rodenticide Agt {FIFRA) requires EPA to
mopitor the environment for pesticide residucs [section 20, parts (b} and (3], The primary
goal of pesticide monitoring is to improve the soundness of FIFRA risk/benefit regulatory
decisions by providing information on the copcemrations of pesticide residues and fhe
effects that exposure to these residues have on human bealth and the enviromment. In
addition, long-term changes in environmental quality can be detected through the analysis
of moniwring data. OPP can use this information to measure the effectivenass of regulatory
decisions and to indicate potential environmental problems.

EPA has directly sponsored some large-scale pesticide monitoring projects, such as the

National Monitoring Programs of the 1970¢" and the recent National Survey of Pesticides
in Deinking Water Wells” This type of monitoring is intended 1o provide information on
2 pational level involving farge mumbers of pesticides. It does not provide information
concerning localized problems or long-term trends. This method of data pathering s also
extremely resource-intensive. An alternative approach for OFF is 1o support and gather
inforration from monitoring studies performed by others. Since the responsibility for
protecting the nation’s ground water is shared by federal and state governments, OPPs data-
pandling responsibilities not only include procuring the most current information for its own
needs, but also sharing this information with its partners in state and federal agenciss, The
development of the Pesticides in Ground ‘Water Database is a step in this direction.

OV
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L BACKGROUND

PP bugan collecting ground-water studies for the PGWDEB in the early 1980s. In 1988,
an effort was made 1o review and catalog these data. Summary results of this effort were
mmpwgmmd and then published o the Pesticides in Ground Water Database: 1988 Interim
Repart.

Since the 1988 Tnterhm Report was issued, many things have changed. State-sponsored
projects, initiated in the late 1980s, have been completed and digitized, momitoring
methodologies and computer technology have improved, and the guality and quantity of data
have meressed, Based on extensive use of the 1988 database by OPFs Cround Waber
Technology Section snd the comments received from other users, both within and ontside
of OPP, the computerized database and the hard-copy report were vestructured. The new
computerized structure is more appropriate for the quality and quantity of the information
currently available, as well as for that expected in the future. The new stracture is both well
and sample specific; that s, it containg description and location information for esch well
sampled and the results of each analysis. This structure allows ground-water monitoring
data to be sorted in a variety of ways, such as by well depth, well location, and sampling
date. The new report structure provides national, regional, state and county summaries so
that readers can select the resolution appropriste for their needs.

Most of the data in the PGWDE have been produced directly by state agencies or by
private institutions that are sponsored by federal or state agencies. Some pesticide Industry-
sponsored studies have also been ineluded in the PGWDEB. These studies were conducted
to support the registration status of a particular pesticide and were geverally conducted in
areas that are vulnerable to ground-water contamination by pestieides.

The database s 8 coppilation of dats sibimitted in several different formats, Including
computerized and hard-copy sempling results as well as hard-copy reports containing study
descriptions and summary information. Many states are now routinely storing their data fn
computerized form and have shared their data with OPP. Some of the hard-vopy data are
from older studies that were never computerized. Sopme are from studies that bave been
computerized, but OPP bas not yet been able to obtain the data. OPF is also retaining
hard-copy final reports for as many studies as possible. These reports provide vial
information such zs study design, well design, analvtical methods, quality comtrol and
emvironmental conditions. .

The focus of the PGWDB is quite narrow, It contains only ground-water monitoring
data in which pestivides were included as apalytes. Therefore, the POWDE does not
replicate STORET?® or WATSTORE®. While these large databases contain some pesticide
monitoring data and some pround-water data, their primary focus is general water quality,
As o result, these databases contain & greal deal more information about water quality, but
tack many of the pesticide focused studies that are included in the PGWDE, Many siates
have used STORET to store water-quality dats, including analyses for pesticides. STORET
datz were downboaded and added to the POWDEB when the datx could be directly

V-3
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VI DATA INTERPRETATION

Ground-water monitoring data in this report have been assembled from numerous
sources, including state and federal agencies, chemical companies, consulting firms, and
private institutions that are investigating the potential for ground-water contamination by
pesticides, These data are extremely valuable, but must be intespreted carefully, In getieral,
the PGWEB provides a relatively comprebensive overview of the ground-water mamitoring
efforts for pesticides in the Usited States, the pesticides that are being found in the nation's
ground water, and the areas of the country that appear to be the most viduerable to
pesticide contamination.

Kationally, part of OPP's regulatory mission is 1o prevent contamination of ground-
water rosources resulting from the normal use of registered pesticides. OFP routinely
reassesses the mpact that registered pesticides bave on the guality of ground-water
resources. The PGWDER will be used to support ongoing regelatory activities, such as
ground-water label advisories, monitoriog studies required for pesticide re-registration and
special review activities. In addition, combining the information in the PGWDBE with other
emvironments] fate data and usage Jduta, will assist OPP, af an early stage in the regulatory
process, in refining criteria used to identify pesticides that tend to leach 1o groumt walsr,

On 4 state or local level, the POWDB cn be used as a reference so that a state nay
access data from neighboring states. Bvidence that pesticide residues oceur in ground water
can be used 1o target a state’s resources for fiture monitoring and to re-assess pesticide
management practices to prevent future degradation of ground-water quality. The
fnformation presented in this report will also be useful to state and regional agencies when
implementing two polltion-prevention measures being developed by EFA; the Restricied
Use Rule and the State Management Plans outlined in the Pesticides and CGround Water
Strategy, Additional uses for the data in the PGWDB include jdentification of areas in need

; of further study, identification of the indensity of monitoring for particular pesticides, and
graphic display of ground-water monitoring activities apd localization of pesticide
contamination.

VIL DATA LIMITATIONS

Despite their apparent value, these data do have limitations and must be wsed and
interpreted carefully. Differences in study design, laboratory procedutes/equipment,
sampling practices, or well use can affect results. Some of the Hmitations governing the
interpretation of the data in the PGWDE are discussed below:

1) The PGWDE is not a complete data set of all ground-water monitoring for

pesticides in the United States, While we have attempted to include as many

sources as possible, other data exist of which we are not gware or to which we do
not yet have access.

ON-10

000018

4
20f8 11/15/2002 10:41 AM

oyt



CLARIT Web Print: 7341292001 Pesticides...

3 0f 84

Monitoring for pesticides in ground water hes not been performed in a uniform
manner thronghout the United States. Some states have extensive mondtoring
programs for pesticide residugs, while others have more Hmited monitoring
programs. In general, more extensive gmmsiwg monitoring programs tend to
be found in the states where pesticide use Is heavy, This creates a piciure that does
not necessarily represent the overall ﬁﬁp&m of pesticides on ground-water gquality
pationwide,

Differences in gmumi»water monitoring mudy design can radically affect the results,
Many monitoring efforts were initiated in response tu suspected problems, and
therefore vielded a disproportionately high ounber of positive samples. These
results cannot be extrapolated to represent a larger region or state. Other efforts
sampled 2 small number of wells or sampled under conditions in which
contamination was undikely, Etsl! mhm were statistically designed studies, intended
to be extrapolated t0 & gp L of wells. Each of these scerarios
preseats a vastly differend view of the condition of the groundewater resousnce
sampled.

Amnalytical methods and Hemdts of detection have amgm over time, and alsa vary
from laboratory 1o laboratory, Therefore, comparisons between the resulis of
different studies and across severdl years must be performed carsfully w avoid
errory in interpretation,

Differences in construction, depth, location and intended use can greatly affect the
Hkelihood that a particutar well will become contaminated by pesticides, Some of
these issnes were addressed in the individos! study summaries when suchk details
were available, However, this information was not abways provided and tends to
be abscuered when large amounts of data are suramardzed. The reader is cantioned
to read the study summarles carefully and interpret the resulting data suremardies
comzervatvely,
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I INTRODURCTION

This seotion provides o summary of ground-water sampling for pesticides e the United
States, The dats in this repor! repeesent sampling that oocorred from 1971 to 19913 most
sampling was performed duting the 1980s. A sunumary of all data collected is presented by
state and pesticide. This Information can be found ax maps, graphs and tables begmnmg
on page NA-S. More detailed informmation 8w esch state and descriptions of the studies
from which these data were derived are available in the regional volumes.

I RESULTER

The Pesticides in Ground Water Dalabase currently contains data collectad from 68,824
wells in 45 states. The vast majority of these were deinking water wells (65,4865}, mzwm
for pwnméa degradate} residues have been detected In 16,806 wells {15,507 drinkdeg water
wells) in 42 states, Nearly 10,000 of these contaminated wells had concentrations of
pesticides or degradates greater than BPA drinking water standands (MCL. or Lifetime HA
Figure 4 lsts the states with the most intense sampling and the greatest asumber of
detections.

During the 20-year period covered in this report, ground watsy in the United States was
analyzed for the presenve of 302 pesticide-related  compounds, Ong hundred fhirty- (wo wors
detected and 35 were deiested  at concentrations  =MOL or Lifetime A, The following
list provides more details: (Note that 4-Mitrophenol is both & reafstered parent pesticide and
a degradate of mettyl parathios, This compound waz counted in hoth caegories.)

K1) 3 ) I, B Ak
302 pémﬁidﬁ«refatﬂ{i compounds 132 pesticide-related compounds
58 parent posticides 117 parent pesticides
43 degradates 16 degradates
. g s 7 p&&ﬁzéxﬁe«feaazeé mm;:manﬁg
21 parent pesticides 5 parent pesticides
2 degradates 2 depradates

Regulatory restrictions have beea placed on 34 of the pesticides found in ground water:
28 ars no longsr registered for uwse ip the Undted States and 27 of those with active
registrations are designated a5 restloted wse.  An additional & pesticides have nof beem
supported by the registrant for re-registration.  Thirty-four of the pesticides fourd i ground
waler are or have bepn in the Special Beview process.

Figure 3 lists the pestickde-related  compounds detected in wore than 100 wells in order
of mumber of wells with detecions. The two mostoften-detected  pesticide compounds were
the depradates aldicarh solfone and Adicard sulfoxide. These degradates were found more
frequently than the parent compound, dldicash. Pigure 6 Gsts the 11 pesticide parents and
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thelr 16 degradates that had & least one depradate detected, DOPA acld metsbolites, fhe
third-most frequently detected degradate proup in the POWDE, were also detected more
freguently than the parent, DCPA, and were the most freguenty found of all pesticide
analytes in the National Pesticide Survey of Driaking Water Wells (NPS) (see Appendix I,

In most cases, degradates have ondy recently besn included as analytes in ground-water
monitoring  studies and far fewer wells have been sampled for the presence of these
compounds than for the parent, However, when sampling frequency is compared w the
number of detections, it can be scen that, of the 16 depradates in Figure 6, five ccour 3t
frequencies preater than the parent, two oocur & a frequency approximately equal fo fhat
of the parent, and five occur abowt half as freguently as the parent. These datz and thase
of the NPS indicate that serfous consideration should be given to iacluding pestivide
depradates as analytes in studizs designed o evalumte the impact of pesticides on ground-
water quality, The true impact on ground-wafer resourpes by some pesticides may only be
determined by exemining both parent and degradates,

FIGURE 4. Stales with the Highest Sampling Frequency and Greatest Number of
i
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IH, DISCUSSION

‘When viewed zs a whole, ¥t might appear the data pathered for this report are quite
representative of the United States, since 45 siates contributed datn, This is oot the case.
Grovnd-water monitoring programs vary widely in sampling fatensity and design from state
to state, When the date are examined on a state-by-state basis (Figure 4), oo be seen
that 20% of il wells sampled can be found in only 12 siates and only 8 states sampled 1,000
or more wells, The states that swnpled the greatest number of wells ave Mew York, Plorida,
and Californiz; each sampled more than 10,000 wells. Together, these three states collected
TO% of the data in this report. Not sucprisingly, T0% of the wells with pesticide detections
and mose than 80% of wells with delections greater thap the BPA donking water health
standards are also located in these three states. This should not be misconstreed io mean
that the grovnd water io these three siates is more contamipated tham that of other stades,
or thet ol ground water in these states is conmtaminated. On the contrary, a0 active,
supporied sanpling progrars generally. Indicates & bigh regard for growad-water guality,

The datz i the POWDE can provide an indicstion of where ground water hag been
sammpled, where additionsl sampling might be necessary and where contamination oceurs in
relationship to the intensity of sampling. However, grest care must be exercised when
atterspting o pse these data fo characterive the status of pround-water guality resulting from
pesticide use pationally or at the state level, ‘This can be demonstated by examining the
date from several states more closely.

In California, 209 of the 10,000 wells sampled wore contaminaied with pesticides;
howaver, the vast majority of wells sampled and wells with detections in Californis ocourred
in Freson, Keen, Los Angeles and Sen Bemandino covofies, Relatively fow wells wire
sampled in the more than 50 other couaties in Califorsia. Because the majority of ssmpling
goeurred where agricultust pesticlde uyse ishigh, the propartion of wells with detections very
likely exapgerastes the extent of contamination statewide. New York sempled a very lange
vumber of wells and a relatively large portion (33%) of these wells were contarninated, but
92% of the wells sampled, and 39% of the wells contwminated with pesticides are in Suffolk
County. A large-scale sampling program was initlated in Suffolk County after aldicab
residues were found in drinking water wells in aprfeodteral aress. 'This ssmpling pattern

drastically skews the impact of pesticides on ground-water quality in Mew York. Similarly,

approximately 23% of the wells sampled in Jowa confained pesticides, However, much of
Towa's early ground-water samgpiling wad perforimed [ heavy pesticide-uss areas with alluvial
aquifers that are very vulnersble o contersipation.  In 1988-89, when fows conducied &
statistically designed sucvey of rurad wells throughout the entire state, only shout 14% of the
wells sampled were contuningted with pesticides.  The monitoeing scenarios from thess
states are not unkike sftuations in memy other states. They are presented Bere 10 underscore
the impoetance of factors such as sampling intensity and spacisl distributions on the overali
mopitoring regults, '

NE-4
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These same cautions must be eservised when ranking pesticides by frequency of
detection, These data are useful when placing pesticides in general groups; howewer, the
absolute position of one pesticide in relation to another is steongly affected by factors such
as sampling frequency, spatid distribution and defection Hemits,

The PGWDE is a collection of jsplated studies. Many snomalies ocowr in these data
that meke interprefation difficult. Moniforing for some of the pesticides reported in this
detabase occurred primarily or exclusively in one siate and sometimes only in 4 small ares
of that state. Readers are strongly encouraged 10 use these data carefully and not to over-
interpret them. This is nol becasse the individual datasets sre poor; on the coatrary, the
vast majority of the studies were carefislly planced and well egecuted, Rather, ¥ #s because
the datasets werg not pecessavily mespt 1 be combined.  To make the best nse of these
data, examine the repional volemes of s report.  These more detailed volumes will
provide additional Insight info sampling areas, snpling dates and study designs.

W. THE FUTURE

The vulnerability of ground water to contamdnation by pesticides depends upon a varety
of factors including depih, topography, soll, clirsate, pesticide use and pesticide application
practives. In some cases, ground water is shallow or clossly connected with surface water
and the resubls of serfice activities can be observed withie months,  More ofien,
contamination s not observed for many years, allowing cause-and-effect relationships to
become obscured. This report, for the most part, is a relrospective examination of the
agricobural pracoss of the 19608 and 1970s, the results of which were observed through
monitoring performed 20 years later. The condition of our grousd-watsr resources for the
next M) years will be grestly affected by how we are handling ocwr chemicals now. Ouer
challenge today ix clearly prospective.

EPA‘s Office of Pesticide Programs (OPP} is planning to publish a summary report of
the data s the PGWDE on approzimately a yearly basis, We are inferested in presenting
ihe data in & manner that iz the most helpful 1o 33 Maony wsers as possible. The following
are areas in which we would like to receive comyments:

I, Should futere reports summarize only “new duta® (these recelved since Gwe just
reporty or all of the data? Should we continue 1o report very old monitostog daka
{10 w20 vears), given the fact that some of these studies had very high defection
Hmits and monitored for pesticides that are no longer of regulatory Interest?

2. What changes should he made to the maps, grophs and tables? Are they oo
detailed or not detailed enough? Are important pleces of information missing? s
there a clearer or more useful way to present these dag?

3. How are those ouside of OPP using the POWDEB!
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We appreciate all of those who ol the ime to comment on the draft version of this
weport. Many of the suggestions offered were included in this final version. However, some
VELy g:md sugpestions regerding changes to the tables could not be indleded in this repont
due 1o time constraints. These suggestions were taken seriously and will be considered for
futnre Teporis.

For the PGWDB {o retain #ts value, OFF must continue o pather and share ag much
pesticide monitoring Information as possible. Any government apency or privete ingtitution
that would Hke to bave its work included in the POWDR should provide a hard copy of 2
findl or interdm repost and the sample and well detz in electronic formar, PGWDE dae
slements are listed on page OV-4 of this report. Electronic media should be accomparded
by & desoription that Incledes, hardware compatibility (IBM, Apple ate.), operating gystem
(DOS, UNIX, O82), format identification (ASCH or software paclage nwme) and a data
dictionary, Anyone wishing fo provide comments or data may do so by contacting:

Constance A, Hoheisel

V. 8, Enviconmental Profection Agency

Office of Pesticide Programs

Enviropmental Fate and Effects Division (H7507C)

401 M Sireef, SW

Washington, DC 20460

Telephone: 703-305-5455
FAX: 703-305-6309

NS-f
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At this time the Pesticides in Ground Water Database does not contain data from
the National Survey of Pesticides in Drinking Water Wells (NPS). These data have been
recently analyzed and published® OPP is currently working on importing the results of
the pesticide analyses, so that they will be available when the PGWDEB becomes part of
the Pesticide Information Network, The following is a short description of the NPS and
a summary of findings from the NPS

The WPS s a joint project of FPA's Offive of Drinking Water and Office of
Pesticide Programs, This survey s the first national study of pesticides, pesticide
degradates and nitrate in drioking water wells. The Survey has two principal objectives:
1) i determine the frequency and concentration of pesticides and nitrate in drinking
water wells nationally; and 2) to improve EPA’s aoderstanding of how the pressnce of
pesticides and nitrate in deinking water wells is associated with patterns of pesticide use
and the valnerability of ground water w contmmination.  The focus of the Survey was on
the quality of drinking water in wells, rather than on the qQuality of ground water, surface
water or drinking water at the tap. The Survey was designed to yield valuable
irfoemation on both the frequency and levels of pesticides, pesticide degradates and
nitrate in rorsd domestic {private) and comuaity (public) drfoking water wells on &
nationwide basis. The Survey was not designed w provisie an assessment of pesticids
contamination in drinking water wells at the Jocal, connty or State lewel

Iore than D300 wells were sampled, some in each State, for 127 analytes. Nitrate
was the most commonly detected anaiyvte in these wells, Based apon the NPS resuls
EPA estimates that nitrate s present at or above the analyticsl minimmum reporting Hmit
of 0i%eg/L in about 5219 or community wells, and 572 of rorsl wells natioewide.

The sutvey detected pestivides and pesticide degradates much less Preguently than
aitrate, Twelve of the 126 pesticides and degradates were found in the sumpled wells.
EPA estimates that 104% of community wells and 4,29 of rural domestie wells in the
United States contain pesticides or pesticide degradates at or above the analytical
minionon reporting Brmit, The two most commonly fonnd pesticides were DCPA acld
metsbolites (degradate of dimethyl 1etrachicroterphthadate} and strazine. The following
i & st of the pesticides found In each type of well in alpbabetical arder.

atrazine, DCPA acid metabolites, dibvomocdoropropans,
dinoseb, hexachlorobenzene, prometon, simazine,

ural Domestice  afachlor, atraxine, bentazon, DOPA acid metsbolites,

dibromochloropropane, ethylene dibromide, ethylene thioures,
ganmune-BHC {Hndane), prometon, simazine,
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